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Use of White-Noise Analysis in Dissection of Neuron Network 
Ken-ichi  Naka,  National Institute for Basic Biology, Okazaki, Japan 
Masanor i  Sakuranaga,* Nippon Medical School, Tokyo, Japan 
In a study of  information processing in any biological  system two sanguine points 
have to be considered. First, biological  systems, as with other natural  things, are 
not l inear and nonl inearity in informat ion processing must be considered. Second, 
biological  systems are not a precis ion machine in contrast with engineered machines. 
On the other hand biological  systems must function under a demanding condit ion. 
Biological systems, therefore, must have evolved a system to process information 
very different from those used in man-made machines. 
In white-noise analysis inputs are statistical and systems are approx imated by a 
series of  kernels. Our experience on the use of  white-noise analysis in a study of  
neuron network has shown that these two points are very important  and are useful. 
We will present examples to substantiate our thesis. 
Total Progenies in Continuous State Branching Processes 
Jae-pi l  Oh, Kangweon National University, Korea 
The object of  this paper  is to study the distr ibutions of  the total progeny processes 
and the asymptot ic  behaviours in the cont inuous time, cont inuous state-space 
branching processes (CCB-processes).  Most of  our results are similar to those for 
the discrete time, cont inuous state-space branching processes obta ined in Kal len- 
berg's monograph suitably reformulated if necessary, but we can get better results 
on the first points of  increase of  the distr ibut ion functions of our process and that 
of  its total progeny process than Kal lenberg's  results. The main results are as follows. 
I f  we define the total progeny process S(t )  of  the right cont inuous CCB-process 
Z(t)  with E(Z( t ) ]Z (O)=I )=e mt as 
S ( t )= Z(u) du, t>~O, 
and define a(t), b(t) as 
a(t) = inf{x]P(Z(t)  ~< x) > 0}, b(t) = inf{xlP(S(t)  <~ x) > 0}, 
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then we get, in case m < oo, 
a(t) =exp(at ) ,  for some -oo~< a <oo, fo b( t )= a(u)du. 
I f  X(s) = l im,~ rl(t, s)S(t), where r/(t, s) is the inverse of the cumulant generating 
function h(t, s) of the CCB-process, and if q = lim,o~ P(Z(t) = 0), then we get that, 
for S ~ [0, - log  q] and 0 < m < oo, 
P(X(s)=O)=q] and P(X(s)<oo)=l. 
Latent Trait Theory as Applications of Stochastic Processes 
Fumiko Samejima, University of Tennessee, Knoxville, TN, USA 
Psychology has its own share of applications of stochastic processes in the form 
of model-based measurement. Among others, latent rait theory has been developed 
both as a mental test theory and a social attitude measurement theory, and has been 
appreciated by researchers in mental measurement, social psychology, education 
psychology, marketing, and so forth. In recent years, with the rapid progress of 
electronic omputers, the theory and its methodologies are fully utilized in the area 
of computerized adaptive testing, in which an examinee is presented by a subset of 
questions from the item pool. The optimization of the subset of questions for each 
individual examinee in order to estimate his ability as acccurately as possible is the 
task for latent trait theory. 
Since psychology has its own specific problem of dealing with hypothetical 
constructs such as ability, attitude, motivation, etc., mathematical models are 
developed with the aim of measuring such latent raits. The operating characteristic 
of each discrete response, or the operating density characteristic of each continuous 
response, plays an important role in latent rait theory. The former is the conditional 
probability density of the specific continuous response, given the latent trait. Since 
psychological reality is complex, sometimes we must handle the situation where the 
conditional distribution of the item response is partly continuous and partly discrete. 
An example is the reaction time, or response latency, used as a measure in cognitive 
psychology. Mathematical models developed for those different situations are useful 
in explaining psychological behavior. 
A Certain Class of Infinite Dimensional Diffusion Processes Arising in Population 
Genetics 
Tokuzo Shiga, Tokyo Institute of Technology, Japan 
Let S be a countable set, and let X = {x = (xi)i~s: xi/> 0, ~s  xi = 1} be the totality 
of probability vectors on S. Consider a second order differential operator L of the 
